glucometer (LifeScan) and a Lactate Plus lactate meter (Nova Biomedical), respectively with a single drop of tail blood at T= 0, 15, 30, 60, 90 , and 120 minutes after challenge. GTT and ITT in db/db crossed mice were performed similarly, but after 4 h fast.
A subset of mice was injected with a single dose of 180 g/g body weight streptozotocin (STZ; Santa Cruz Biotechnology) to render mice insulin-deficient. Blood glucose and lactate was measured daily pre-STZ injection and for six days following STZ injection at 15:00.
Pyruvate and Alanine Mitochondrial Transport Assays
Mitochondria were isolated from fresh mouse livers by differential centrifugation and resuspended in assay buffer containing 120 mM KCl, 1 mM EGTA, 5 mM KH 2 PO 4 , and 10 mM HEPES, pH 7.4. Measurements of pyruvate or alanine uptake of the isolated mitochondria were performed in 100 µl assay buffer containing 50-100 µg mitochondrial protein, 2 µM of 14 Cpyruvate or 3 H-alanine for 3 min at room temperature. The mitochondrial-bound 14 C -pyruvate and 3 H -alanine were separated from the reactants by filtration through a nitrocellulose membrane filter (0.2 µm) and repeated washing with ice cold assay buffer. 14 C-pyruvate and 3 Halanine radioactivity in the nitrocellulose filters were determined by scintillation counting. Nonspecific uptake of 14 C-pyruvate and 3 H-alanine were determined by pretreatment of a subset of mitochondria with either 20 µM UK-5099 to inhibit MPC activity or 500 µM unlabeled alanine to limit 3 H-alanine uptake. Specific uptake was expressed as DPM/mg/min.
Hepatocyte Glucose Production Assay
All experiments were performed 10-12 hours after the hepatocytes were plated. To determine rates of glucose production, hepatocytes were washed twice with PBS and then incubated for 2 h in Hank's balanced salt solution (HBSS) containing 127mM NaCl, 3.5 mM KCl, 0.44 mM KH 2 PO 4 , 4.2 mM NaHCO 3 , 0.33 mM Na 2 HPO 4 , 1 mM CaCl 2 , 20 mM HEPES, pH 7.4. Media was removed and hepatocytes were washed with fresh HBSS, and incubated for 3 h in HBSS containing glucagon (100 ng/ml) alone or with 5 mM sodium pyruvate in the absence or presence of either 2.5 µM UK-5099, 15 µM MSDC-0602, or 500 µM amino-oxyacetate (AOA).
At the end of this incubation period, the media was collected and assayed for glucose concentrations with a glucose oxidase-based glucose assay kit (Sigma). Rates of glucose production were expressed as µg glucose/mg cell protein/h.
Quantitative RT-PCR
Total RNA was isolated using the RNAzol method (RNA-Bee, Tel-Test). cDNA was made by use of a reverse transcription kit (Invitrogen), and real-time PCR was performed using an ABI PRISM 7500 sequence detection system (Applied Biosystems) and a SYBR green master mix.
Arbitrary units of target mRNA were corrected by measuring the levels of 36B4 mRNA. The sequences of the oligonucleotides are available upon request.
Western Blotting
Whole-cell lysates from tissue or isolated primary hepatocytes were collected in HNET buffer containing protease and phosphatase inhibitors. Lysates were normalized to protein concentration, denatured, and run down Criterion precast PAGE gels (BioRad). Antibodies used were -Tubulin (Sigma), and MPC1 and MPC2 (gifts from Michael Wolfgang).
Palmitate Oxidation Measurement
Palmitate oxidation rates were assessed in lysates from primary hepatocytes using [ 3 H]palmitate as previously described (Chen et al., 2008) .
Mitochondrial Respiration and Membrane Potential
Isolated primary hepatocytes were permeabilized with digitonin, and high-resolution respirometry was conducted using an Oxygraph O2k (Oroboros Instruments). 0.5 x 10 6 cells was suspended in 2 mL respiration for each trace. Respiratory substrates utilized were 5 mM pyruvate/2 mM malate, 10 mM glutamate/2 mM malate, or 5 mM succinate with 0.5 M rotenone. All substrates were used in the presence of 2 mM ADP.
Respiration was performed with the same substrate concentrations as above with 50 µg of mitochondria isolated by differential centrifugation. 15 µM MSDC-0602 and 10 µM UK-5099
were used to inhibit pyruvate-stimulated respiration.
Mitochondrial membrane potential was assessed by plating isolated hepatocytes onto
Tissue-Tek chamber slides, and staining with 100 nM tetramethylrhodamine, ethyl ester, perchlorate (TMRE) in HBSS for 30 min. Hepatocytes were then washed twice with HBSS and imaged on an inverted fluorescence microscope (Nikon Instruments). Average TMRE fluorescence per cell was determined with ImageJ (NIH).
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